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(57)Abstract: 

PURPOSE: To obtain an element having excellent adhesive properties among 
displacement generating layers and internal electrode layers by alternately laminating 
a plurality of the displacement generating layers and internal electrodes and filling air 
gaps in a laminate, in which the air gaps are formed to the peripheral sections of the 
internal electrode layers, with an insulator under decompression. 
CONSTITUTION: Air gaps 44 in a laminate in which a plurality of displacement 
generating layers 41 and internal electrode layers 42 are laminated alternately, the 
areas of the internal electrode layers 42 are made smaller than those of the 
displacement generating layers 41 and the air gaps 44 are shaped to the peripheral 
sections of the internal electrode layers 42 are filled with an insulator under 
decompression. Pt paste is applied onto the whole surface except the end sections of 
three sides on a green sheet consisting of a piezoelectric material, and carbon paste is 
applied to a residual section. When the green sheets are laminated and baked, carbon 
paste disappears, and air gaps 44 are shaped. Ag paste is printed on side surfaces in 
order to connect the internal electrode 42 exposed on every other layer, external 
electrodes 45 are formed through baking, an element is dipped in an epoxy resin and 
decompressed, the element is taken out, and the epoxy resin is cured through heat 
treatment, thus forming insulator layers 46. 
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ABSTRACT : 

PURPOSE: To obtain an element having excellent adhesive 
properties among 

displacement generating layers and internal electrode 
layers by alternately 

laminating a plurality of the displacement generating 
layers and internal 

electrodes and filling air gaps in a laminate, in which the 
air gaps are formed 

to the peripheral sections of the internal electrode 
layers, with an insulator 
under decompression. 

CONSTITUTION: Air gaps 44 in a laminate in which a 
plurality of displacement 

generating layers 41 and internal electrode layers 42 are 
laminated 

alternately, the areas of the internal electrode layers 42 
are made smaller 

than those of the displacement generating layers 41 and the 
air gaps 44 are 
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shaped to the peripheral sections of the internal electrode 
layers 42 are 

filled with an insulator under decompression. Pt paste is 
applied onto the 

whole surface except the end sections of three sides on a 
green sheet 

consisting of a piezoelectric material, and carbon paste is 
applied to a 

residual section. When the green sheets are laminated and 
baked, carbon paste 

disappears, and air gaps 44 are shaped. Ag paste is 
printed on side surfaces 

in order to connect the internal electrode 42 exposed on 
every other layer, 

external electrodes 4 5 are formed through baking, an 
element is dipped in an 

epoxy resin and decompressed, the element is taken out, and 
the epoxy resin is 

cured through heat treatment, thus forming insulator layers 
46 . 
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